Exhibit B 

Marked Up Version of Amended Claims in U. S . Patent Application Ser. No. 09/783.669 

1. (Amended) An isolated nucleic acid molecule comprising a nucleotide sequence that: 

(a) encodes the amino acid sequence shown in SEQ ID NO: 4; and 

(b) hybridizes under highly stringent conditions to the complement of the, nucleotide 
sequence of SEQ ID NO: 3 [or the complement thereof]. 

2. (Amended) An [isolated nucleic acid] expression vector [having the property of being 
capable of expressing] comprising a nucleic acid s equence encodinp the amino acid sequence shown 
in SEQ ID NO:4. 

3. (Amended) An [isolated nucleic acid] expression vector [having the property of being 
capable of expressing] comprising a nucleic acid se quence encoding the amino acid sequence shown 
in SEQ ID NO:2. 

4. (Amended) An [isolated nucleic acid] expression vector [having the property of being 
capable of expressing] comprising a nucleic acid s equence encodinp the amino acid sequence shown 
in SEQ ID NO:6. 

5. (New) A cell comprising the expression vector of Claim 2 . 

6. (New) A cell comprising the expression vector of Claim 3. 

7. (New) A cell comprising the expression vector of Claim 4. 
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Paracel BLAST Results 



MEGABLAST 1 . 2 . 3-Paracel [2001-11-20] 



RECEIVED 

1 5 2003 



Reference ; 

Zheng Zhang, Scott Schwartz, Lukas Wagner, and Webb Miller (2000), 
"A greedy algorithm for aligning DNA sequences", 
J Comput Biol 2000; 7 (1-2 ): 203-14 . 
Database: Homo_sapiens . latestgp. masked. fa TCPLJ Or* 

33,840 sequences; 200, 810, 911, 373 total letters 'tlH CENTER ISOOfeQOQ 

Query* hGPR_32 => Id^o.) 
(813 letters) 



Sequences producing significant alignments: 

AC027026. 10. 1.155376 
AC023078. 9. 1.163718 
AC107948. 7. 1.156839 
AC090099. 14. 1.172939 
AC103974. 6. 1.189230 

>AC027026. 10. 1.155376 

Length = 155376 



Score = 1138 bits (574), Expect 
Identities = 574/574 (100%) 
Strand = Plus / Minus 



= 0.0 



Score 


E 


(bits) 


Value 


1138 


0.0 


238 


4e-60 


216 


2e-53 


216 


2e-53 


212 


3e-52 



Query: 1 at gsatccaaccaccccggcctggggaacagaaagtacaacagtgaatggaaatgaccaa 60 

sbict 3ii 8 7 l ' M| l |llllllllll| IIIMIIIMIIMIIIMIIIIIIIIIIMMIIIIIIIII 

bDjct. Jiib/ atggatccaaccaccccggcctggggaacagaaagtacaacagtgaatggaaatgaccaa 31128 

Query: 61 g cc cttcttctgctttgtggcaaggagaccctgatcccggtcttcctgatccttttcatt 120 

bD]Ct: g ccct tcttctgctttgtggcaaggagaccctgatcccggtcttcctgatccttttcatt 31068 

Query: 121 gccctggtcgggctggtaggaaacgggtttgtgctctggctcctgggcttccgcatgcgc 180 

btrjct: 31067 gccctggtcgggctggtaggaaacgggtttgtgctctggctcctgggcttccgcatgcgc 31008 

Query: 181 aggaacgccttctctgtctacgtcctcagcctggccggggccgacttcctcttcctctgc 240 

sbiot ,mo7 IIMIIIII ! IIII| IMMIIMIIIIMIMIIIIIIMMIIIIIMIIIIIIMII 

SJDjct: 31007 aggaacgccttctctgtctacgtcctcagcctggccggggccgacttcctcttcctctgc 30948 

Query: 241 ttccagattataaattgcctggtgtacctcagtaacttcttctgttccatctccatcaat 300 

sbicf 30947 ii''' 11 !! 1 ! 111 !! 1111111111111111111111111111111111 '!!!!!!!!! 

bbjct. 30947 ttccagattataaattgcctggtgtacctcagtaacttcttctgttccatctccatcaat 30888 



Query: 301 ttccctagcttcttcaccactgtgatgacctgtgcctaccttgcaggcctgagcatgctg 360 

IIIIIIIIIMIMIIIIIIIIIIIIIIIIIIIIIIIIMllllliiiiiMiiiiiiii 
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Sbjct: 30887 ttccctagcttcttcaccactgtgatgacctgtgcctaccttgcaggcctgagcatgctg 30828 
Query: 361 agcaccgtcagcaccgagcgctgcctgtccgtcctgtggcccatctggtatcgctgccgc 420 

qbHrt , nft97 N 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

btgct: 30827 agcaccgtcagcaccgagcgctgcctgtccgtcctgtggcccatctggtatcgctgccgc 30768 
Query: 421 cgccccagacacctgtcagcggtcgtgtgtgtcctgctctgggccctgtccctactgctg 480 

sb . t , n7fi7 IIIIIIIIIIMIIIMIMIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

bojct: 30767 cgccccagacacctgtcagcggtcgtgtgtgtcctgctctgggccctgtccctactgctg 30708 

Query: 481 agcatcttggaagggaagttctgtggcttcttatttagtgatggtgactctggttggtgt 540 

Sbict 30707 llll ' l '' IM I HI I II I II I IIIMII I I III III II III II II Mill Ml 
sojct. 30707 agcatcttggaagggaagttctgtggcttcttatttagtgatggtgactctggttggtgt 30648 

Query: 541 cagacatttgatttcatcactgcagcgtggctga 574 

1 1 1 1 r 1 1 1 1 1 r 1 1 1 r 1 1 1 1 1 r 1 1 1 1 1 1 1 1 1 1 1 1 1 

Sbjct: 30647 cagacatttgatttcatcactgcagcgtggctga 30614 



Score = 442 bits (223), Expect = e-121 
Identities = 230/232 (99%), Gaps = 1/232 (0%) 
Strand = Plus / Minus 

Query: 582 attcatggttctctgtgggtccagtctggccctgctggtcaggatcctctgtggctccag 641 

sbict ™ fi n* ^' I 4 I 4I4 II| IIIMIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMI 
bojct: 30606 attcatggttctctgtgggtccagtctggccctgctggtcaggatcctctgtggctccag 30547 

Query: 642 gggtctgccactgaccaggctgtacctgaccatcctgctcacagtgctggtgttcctcct 701 

sbict ™™ NIIIIMMIIMIIIMIMIIIIIMMIIMIMMIMIMIIIIIMIIIIMI 

bJDjct: 30546 gggtctgccactgaccaggctgtacctgaccatcctgctcacagtgc tggtgt tcctcc t 30487 
Query: 702 ctgcggcctgccctttggcattcagtggttcctaatattatggatctggaaggattctga 761 

sbict l j lllll 4 | NMMIIIIIIIIMMIMMIIMIIIIIIIIIIIIMMIIIIIII 

Sbjct: 30486 ctgcggcctgccctttggcattcagtggttcctaatattatggatctggaaggattctga 30427 

Query: 762 tgtcttattttggcatattcatccaagtttcagttgtcctgtcatctcttaa 813 

Sb-ier ,n« K /'I'ii'iii!' ""Illllll NIIIINIIIIIIMIIIIIIIIIII 
bbjct: 30426 tgtcttattttgtcatattcatcc-agtttcagttgtcctgtcatctcttaa 30376 



>AC023078. 9.1.163718 

Length = 163718 

Score = 238 bits (120), Expect = 4e-60 
Identities = 212/242 (87%), Gaps = 4/242 (1%) 
Strand = Plus / Minus 

Query: 335 cctaccttgcaggcctgagcatgctgagcaccgtcagcaccgagcgctgcctgtccgtcc 394 

Mill MIMIIIMIIII I Mill MM MMMIIIMIMMIMMIMI 
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Sbjct: 71224 cctactttgcaggcctgagctttctgagtgccgtgagcaccgagcgctgcctgtccgtcc 71165 
Query: 395 tgtggcccatctggtatcgctgccgccgccccagacacctgtcagcggtcgtgtgtgtcc 454 

qh . , 711M miiMiiiiiiiii iiiiiii 11111111 111111111111111 iiiiiiiiii 

SJojct: 71164 tgtggcccatctggtaccgc tgccaccgccccacacacctgtcagcggtggtgtgtgtcc 71105 
Query: 455 tgctctgggccctgtccctactgctgagcatcttggaag-ggaagttctgtggcttctta 513 

sb . t 71104 Mlllllllllllllllll 1 1 1 1 IIIIIII 1 1 1 1 I III Ml MINIMI I 

St>_ct: 71104 tgctctgggccctgtccctgctgcggagcatcctgga-gtggatgttatgtggcttcctg 71046 

Query: 514 tttagtgatggtgactctggttggtgtcagacatttgatttcatcactg-cagcgtggct 572 

Sb-ict 710., !! I' IM IIM 111111111 IMI MMIIIMM I I IMIIMI 

SJD^ct: 71045 ttcagtggtgctgattctgcttggtgtcaaacatcagatttcatcacagtc-gcgtggct 70987 

Query: 573 ga 574 
Sbjct: 70986 ga 70985 



Score = 222 bits (112), Expect = 3e-55 
Identities = 206/236 (87%), Gaps = 7/236 (2%) 
Strand = Plus / Minus 

Query: 344 caggcctgagcatgctgagcaccgtcagcaccgagcgctgcctgtccgtcctgtggccca 403 

sb . t , A „ n MM Ml I INN I III I II II I I Mill MM II I II II 1 1 II II II II II II 1 1 1 

bJDjct: _I4330 caggcctgagcatgctgagcaccatcagcaccgagcaccgcctgtccgtcctgtggccca 24271 

Query: 404 tctggtatc-gctgccgccgccccagacacctgtcagcggtcgtgtgtgtcctgctctgg 462 

Sbnct ,«7n I'!"!' U'i MMI N I I I I I I I I | | | | | | IMIIIIIIMI 

bOjct: 24210 tctggta-ctgctgccactgccccacacacctgtcagcggtcatgtgtgtcctgctctgg 24212 

Query: 463 gccctgtccctactgctgagcatcttggaag-ggaagttctgtggcttcttatttagtga 521 

sbict ""I"'"!! Ml IIIIIII I M I I III IIIIIII Mm | IMIIMI 

Sfc.ct: 24211 gccctgtccctgttgcagagcatcctgga-gtggatgttctgtagcttcctgtttagtga 24153 
Query: 522 tggtgactctggt— t-ggtgtcagacatttgatttcatcactgcagcgtggctga 574 

II IMIIMI I I IMMM I III MIMI IIIIIII I IMIIMI 

Sbjct: 24152 tgttgactctgataattggtgtcaaatattagatttcctcactgctgtgtggctga 24097 



Score = 212 bits (107), Expect = 3e-52 
Identities = 214/249 (85%), Gaps = 4/249 (1%) 
Strand = Plus / Minus 

Query: 313 ttcaccactgtgatgacctgtgc-ctaccttgcaggcctgagcatgctgagcaccgtcag 371 

sb-ict 9» M M M 1 1 II I II I II II I 1 1 1111 11 M I II I II II I II I II I II II MM 

Sbjct: 963 ttcaccactgtgatgacct-ttctctactttacaggcctgagcatgctgggctccatcag 905 
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Query: 372 caccgagcgctgcctgtccgtcctgtggcccatctggtatcgctgccgccgccccagaca 431 
qH . , ... '"I "I I I I I I I I I I | I I I I II I I I | | I | | | Ml | | | | | | | || | | | | | HI 
Strict: 904 caccaagcactgcctgtccatcctgtggcccatctagtaccgctgccaccaccccacaca 845 

Query: 432 cctgtcagcggtcgtgtgtgtcctgctctgggccctgtccctactgctgagcatcttgga 491 

SMp , M& HI IN I II HI M I II I Mill III MINIM III II MM Ml MM MM 

SfiDCt: 844 cctgtcagcagtc— gtgtgtcctgctctgggccctgtccctgctgcagagcatcctgga 787 
Query: 492 agggaagttctgtggcttcttatttagtgatggtgactctggttggtgtcagacatttga 551 

sb H,t 7 « fi ''"'''"'""I" I I 1 1 1 1 1 M Ml MM M M I II I MM II 

Sbjct: 78 6 atggatgttctgtggcttcctgtctagtggtgctgattctgtttggtgtgaaacatcaga 727 

Query: 552 tttcatcac 560 

I I I I I I I I I 
Sbjct: 726 tttcatcac 718 



Score = 190 bits (96), Expect = 9e-46 
Identities = 208/244 (85%), Gaps = 7/244 (2%) 
Strand = Plus / Minus 

Query: 320 ctgtgatgacctgtgcctacctt-gcaggcctgagcatgctgagcaccgtcagcaccgag 378 

. ™„ 1 1 1 1 1 1 1 1 1 1 1 1 I I M I III M I M I II II II Mill || | | | | | | | || 
Sbjct: 47852 ctgtgatgacctttcccta-cttggcaggcctgaatattctgagtgccatgagcaccaag 47794 

Query: 379 cgctgcctgtccgtcctgtggcccatctggtatcgctgccgccgccccagacacctgtca 438 

. , Ann „ 1 1 M I II III I Mill MUM MM MM III II Ml I Mill MIIIIMM 

Sbjct: 47793 cgctgcctgtcaatcctgtggcccatctggtaacgctgccgccaccccacacacctgtca 47734 
Query: 439 gcggtcgtgtgtgtcctgctctgggccctgtccctactgct-gagcatcttggaag-gga 496 

Sbict 4773, ' " I ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 N I M I M III I I || || | I MM | Ml 

Sbjct: 47733 acggtcgtgtgtgtcctgctctgggccctgtccctgctg-tagagcatcctgga-gtgga 47676 

Query: 497 agttctgtggcttcttatttagtgatggtgactctggttggtgtcagacatttgatttca 556 

Sblcf 4767, J!/'/'!' MM H'lllHH HI I I I I I I I I I I I I I MM MM II 
Sbjct. 47675 tgttctgtgactccctgtttagtgatgctgattctgtttggtgtcaaacatcagatt-ca 47617 

Query: 557 tcac 560 

MM 

Sbjct: 47616 tcac 47613 



Score = 186 bits (94), Expect = le-44 
Identities = 190/221 (85%), Gaps = 6/221 (2%) 
Strand = Plus / Minus 

Query: 344 caggcctgagcatgctgagcaccgtcagcaccgagcgctgcctgtccgtcctgtggccca 403 

sbict ,001 vi ""Hi"" 1 "in 'I i 1 1 1 1 I I I I M II I II I I I I I II I II I I I II I || 

Sb:ct. 109133 caggcctgagctttctgagtgccatgagcaccgagcgctgcctgtgcgtcctgtggccca 109074 
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Query: 404 tctggtatcgctgccgccgcccc--agacacctgtcagcggtcgtgtgtgtcctgctctg 461 

CK . inQft „ IHIIII IMIIM II 1 1 1 1 I II I III I III MINIMI MM II 

Sfcrjct : 109073 tctggtaccgctgcctcctccccccacacacctgtcagcggtcgtgtgtgtcttgctttg 109014 

Query: 462 ggccctgtccctactgctgagcatcttggaagggaa-gttctgtggcttcttatttagtg 52 0 

qK . , inoni , Illllllllllllllll MINN MM I III II MINI INI I Illllll 

Strict : 109013 ggccctgtccctactgcggagcatcctgga-gtgaatgttctgtgacttcctgtttagtg 108955 

Query: 521 atggtgactctggttggtgtcagac-atttgatttcatcac 560 

ok. IN III III 1 1 1 1 1 1 1 1 1 II II INN NUN 

Skrjct: 108954 atgctgattctatttggtgtca-accatcagatttcatcac 108915 



Score = 170 bits (86), Expect = 9e-40 
Identities = 194/229 (84%), Gaps = 6/229 (2%) 
Strand = Plus / Minus 

Query: 335 cctaccttgcaggcctgagcatgctgagcaccgtcagcaccgagcgctgcctgtccgtcc 394 

qh . , „ A „ IIIMIIIIII IHIIIII I N IN N I NINNNNNNNN INN 

bojct: 93453 cctaccttgcaagcctgagctttctaagcgccatgagcaccgagcgctgcctgtacgtcc 93394 
Query: 395 tgtggcccatctggtatcgctgccgccgcc-ccag-acacctgtcagcggtcgtgtgtgt 452 

qh . , „,„ Ml Ml INN I IN I II I III INI II II II N II II II N I II I II I II II I 

bJDjct: yj393 tgtggcccatctggtagcgctgccgcccccgcccctacacctgtcagcggtcgtgtgtgt 93334 
Query: 453 cctgctctgggccctgtccctactgctgagcatcttggaag-ggaagtt-ctgtggcttc 510 

sb . t „„, I IMIIIIIIIIIIIII M INI INI II INI I III III INN INI 

StQct: 93333 catgctctgggccctgtctctgctgcggagcgtcctgga-gtgga-gtttctgtgacttc 93276 
Query: 511 ttatttagtgatggtgactctggttggtgtcagacatttgatttcatca 559 

CK . , Q „, K I Ulllll M Ml MM Illllll I INI II IN II I II 

Sonet: 93275 ctgtttagtggtgctgattctgtttggtgttaaacatcagatttcatca 93227 



Score = 161 bits (81), Expect = 8e-37 
Identities = 142/162 (87%), Gaps = 2/162 (1%) 
Strand = Plus / Minus 

Query: 587 tggttctctgtgggtccagtctggccctgctggtcaggatcctctgtggctccaggg-gt 645 

CK . „ no II IN IHIIIII 1 1 1 IN IIIMIIIIII II Mill I Illllll III II | 

Sonet: 70972 tggttctctgtgggtccagcctggtcctgctgatcaggattctctgtggatcccggaaga 70913 
Query: 646 ctgccactgaccaggctgtacctgaccatcctgctcacagtgctggtgttcctcctctgc 705 

sb ^ 7„q, 9 I 11 lllll'lllllllll H MM Ml I III I INN INN INI Illllll 

bojct: /uyii -taccgctgaccaggctgtacgtgaccatcctgctcacagtactggtcttcctcctctgt 70854 
Query: 706 ggcctgccctttggcattcagtggttcctaatattatggatc 747 
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eK . , no „ I II I IN 1 1 II III III INI I IIIIMIIIIIIIIII 

Sbjct: 70853 ggcctgccctttggcattcagtttttcctatttttatggatc 70812 



Score = 155 bits (78), Expect = 5e-35 
Identities = 129/145 (88%), Gaps = 5/145 (3%) 
Strand = Plus / Minus 

Query: 587 tggttctctgtgggtccagtctggccct-gctggtcaggatcctctgtggct-ccagggg 644 

qh . , ^ illinium mini mm in i mimmmmmmimi i mm i 

Strict: 47586 tggttctctgtgtgtccagcctggtcctag-tggtcaggatcctctgtggatcccagaag 47528 
Query: 645 tctgccactgaccaggctgtacctgaccatcctgctcacagtgctggtgttcctcctctg 704 

mvi l Ul 'i' "I III I II II I I MM M I M M M II I II I II II 1 1 1 1 1 1 f 1 1 1 1 

SJDjct: 47527 -atgccgctgaccaggctgtacatgaccat-ctgctcacagtgctggtcttcctcctctg 47470 
Query: 705 cggcctgccctttggcattcagtgg 729 

Mllllllll MIMIIIIMIM 

Sbjct: 47469 cggcctgcccattggcattcagtgg 47445 



Score = 147 bits (74), Expect = le-32 
Identities = 120/135 (88%), Gaps = 2/135 (1%) 
Strand = Plus / Minus 

Query: 591 tctctgtgggtccagtctggccctgctggtcaggatcctctgtggctccaggg-gtctgc 649 

„, . , „ 10K I Ml II Ml Mill MM III I Ml III 1 1 1 1 F 1 1 1 I II II Ml || | IN 

bJDjct: yji95 tctctgtggttccagcctggtcctgctggtcaggatcctttgtgggtcccggaaga-tgc 93137 
Query: 650 cactgaccaggctgtacctgaccatcctgctcacagtgctggtgttcctcctctgcggcc 709 

sbict 9 3 » fi '"'"lllllllllll I J f 1 1 J J 1 1 1 1 J I r I II MMII J 1 1 1 1 1 1 1 i 1 1 MM 

bsjct: 9ili6 cactgaccaggctgtacgtgaccatcctgctcatagcgctggtc ttcctcctctgtggcc 93077 

Query: 710 tgccctttggcattc 724 

II II II I I M I I I M 
Sbjct: 93076 tgccctttggcattc 93062 



Score = 145 bits (73), Expect = 5e-32 
Identities = 132/151 (87%), Gaps = 4/151 (2%) 
Strand = Plus / Minus 

Query: 587 tggttctctgtgggtccagtctggccctgctggtcaggatcctctgtggctccagg-ggt 645 

sbict «, J 11 !! 1 ] 1 ! 1 11111111 1 11 IIIIIIIIIIIIIIMM Mill III M l 

strjct: 691 tggttctctgcgggtccagcccggtcctgctggtcaggatcctttgtggatcccggaag- 633 

Query: 646 ctgccac-tgaccaggctgtacctgaccatcctgctcacagtgctggtgttcctcctctg 704 

Sbnct 6,9 I'" ' I"' I "I 'I I "I I HIMIIIIIIIIII MMMIII MMII Mill 
btrjct: 632 atgcc-cttgaccaggctgtacatgaccatcctgctcagagtgctggtcttcctcctctg 574 
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Query: 705 cggcctgccctttggcattcagtggttccta 735 

I lllllllllllllllllllll HUM 

Sbjct: 573 tgacctgccctttggcattcagtgattccta 543 



Score = 119 bits (60), Expect = 3e-24 
Identities = 128/150 (85%), Gaps = 4/150 (2%) 
Strand = Plus / Minus 

Query: 106 ctgatccttttcattgccctggtcgggctggtaggaaacg-ggtttgtgctctggctcct 164 

n 0 II II IMI MINI 1 1 1 1 II I II 1 1 1 1 1 1 1 1 1 1 1 I || 1 1 [ :i 1 1! 1 , 1 1 1 

Sbjct: 24568 ctgatcctcatcattgacctggtcgggctggcaggaaatgcag-tcatgctctggctcct 24510 
Query: 165 gggcttccgcatgcgcaggaacgccttctctgtctacgtcctcagcctggccggggccaa 224 

sbnct " ' 'I' ' ' " ' " 111 HI Mill Ml Mill MM II M M I II MM II 

bJDjct: ^4509 gggcttctgcatgcacagtaacaccttctctctctacatcctcaacctggccagggctga 24450 
Query: 225 cttcctcttc-ctctgcttccagattataa 253 

MINIM I I 1 1 1 1 1 1 1 1 1 1 1 [[ I [ 1 1 

Sbijct: 24449 cttcctctgcac-ctgcttccagattataa 24421 



Score = 119 bits (60), Expect = 3e-24 
Identities = 91/101 (90%), Gaps = 2/101 (1%) 
Strand = Plus / Minus 

Query: 138 aggaaacg-ggtttgtgctctggctcctgggcttccgcatgcgcaggaacgccttctctg 196 

sbict. io9«7 1 1 1 1 1 1 [ 1 11 N 1 1 1 1 1 1 1 1 1 M I M 1 1 1 1 1 1 1 II I M II I ! 1 1 1 1 1 1 1 M 1 1 1 1 

biojct. 109327 aggaaacgcgg-ttgtgctctggctcctgggcttccgcatgcgcaggaacgccgtctcca 109269 
Query: 197 tctacgtcctcagcctggccggggccgacttcctcttcctc 237 

sbict io9, fi « I 1 / 11 / M J M 111111 1 "I IIIIIMMMIMI 

bojct: iuy^68 tctacatcctcaacctggctgcggcagacttcctcttcctc 109228 



Score = 111 bits (56), Expect = 7e-22 
Identities = 102/117 (87%), Gaps = 2/117 (1%) 
Strand = -Plus / Minus 

Query: 122 ccctggtcgggctggtaggaaacg-ggtttgtgctctggctcctgggcttccgcatgcgc 180 

Sbict- 71425 ccclI! 1 " 11 ! 1 IIIIIIM ' ' I I I I I I I I I I I I I | | | | | | | I M | ( | | | | | 
bDjct. 71425 cccttgtcgggctgacaggaaacgcag-ttgtgctctggctcctgggctgccgcatgcgc 71367 

Query: 181 aggaacgccttctctgtctacgtcctcagcctggccggggccgacttcctcttcctc 237 

sbict 7i«« llll'lllllllll Mill IIMM I MUM II MMMMMIMM 

faDUct: 71366 aggaacgccttctccatctacatcctcaacttggccgcagcagacttcctcttcctc 71310 
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Score = 109 bits (55), Expect = 3e-21 
Identities = 145/174 (83%), Gaps = 6/174 (3%) 
Strand = Plus / Minus 

Query: 587 tggttctctgtgggtccagtctggccctgctggtcaggatcctctgtggctcc-aggggt 645 

Sbict 2408, I ' I I I I I I I I I I I I I M I I I I I I I I I I It'M I Mill Ml II I 

Sb:ct: 24083 tggttctctgtgggttcaccctggtcctgcttgtcaggatcatatgtggatcccagaaga 24024 

Query: 646 ctgccactgaccaggctgtacctgaccatcctgctcacagtgctggtgttcctcctctgc 705 

sbict ^ !'" ''"iiiiiiiiii r i f r 1 1 1 1 f 1 1 r 1 1 1 1 1 1 mini mini inn 

Sbjct: 24023 -tgccgctgaccaggctgtatgtgaccatcctgctcacagggctggtcttcctcttctgc 23965 

Query: 706 ggcctgccctttggcattcagtggttcctaatatta-tggatctg-gaaggatt 757 
Sbict „Q M I 'I Mill I I I I I I I I I I I I I I I I I III I I I | | | | | I I | | | | | | 
SJouct: 23964 agcctgcccctcagcattcagtgattcctattat-actggatc-gagaaggatt 23913 



Score = 109 bits (55), Expect = 3e-21 
Identities = 122/144 (84%), Gaps = 2/144 (1%) 
Strand = Plus / Minus 

Query: 587 tggttctctgtgggtccagtctggccctgctggtcaggatcctctgtggctccagg-ggt 645 

sbict 108888 ll'IMNIIIIIIIIIII MM Mil l I Mill MIIMM III M l 

SDjct: 108888 tggttctctgtgggtccagcctggtcctgctgattaggattctctgtggatcctggaag- 108830 
Query: 646 ctgccactgaccaggctgtacctgaccatcctgctcacagtgctggtgttcctcctctgc 705 

qK . . 1 n o o o q IMI IIIMI ii Him nil 1 1 1 1 1 r 1 1 1 1 1 1 1 r 1 1 1 n inii in u 

Sojct: 108829 atgcctctgaccgggctgtacgtgacgatcctgctcacagtgctagtcttcctactccgc 108770 

Query: 706 ggcctgccctttggcattcagtgg 729 

I I I I I I I I I I I I I I I I | MM 
Sbjct: 108769 agcctgcccttcggcattcggtgg 108746 



Score = 101 bits (51), Expect = 7e-19 
Identities = 75/83 (90%) 
Strand = Plus / Minus 

Query: 151 gtgctctggctcctgggcttccgcatgcgcaggaacgccttctctgtctacgtcctcagc 210 

sbict ™„ 1 11 'I' II I Ml II IIIMI Mill MM MM IMMIIM Mill II Mil 

Mrict: 93625 gtgctctggctcctgggcttccgcatgcgcaggaacgccttctccatctacatcttcaac 93566 
Query: 211 ctggccggggccgacttcctctt 233 

Ml M Ml Ml I IIIMI II 

Sbjct: 93565 ctgtccatggccgacttcctctt 93543 



Score =95.6 bits (48), Expect = 4e-17 



http://lexblastJexgenxom^lasUresults.cgi?id=18925&refresh=60 



5/5/2003 



MEGABLAST Search Resu^ Page 9 of 17 



Identities = 89/102 (87%), Gaps = 4/102 (3%) 
Strand = Plus / Minus 

Query: 138 aggaaacg-ggtttgtgctctggctcctgggcttccgcatgcgcaggaacgcct-tctct 195 

«hHrt 4R0 9 1 " " " " " l]l I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Sbjct: 48021 aggaaacgcgg-ttgtgctctggctcctgggcttccgcatgtgcaggaacgc-tgtctcc 47964 

Query: 196 gtctacgtcctcagcctggccggggccgacttcctcttcctc 237 

CK . , Anan Mill 1 1 1 1 1 1 lllll II MM II Ml II I lllll 

Strict: 47963 atctacatcctcaacctggtcgcggccaacttcctcctcctc 47922 



Score =83.8 bits (42), Expect = 2e-13 
Identities = 83/96 (86%), Gaps = 3/96 (3%) 
Strand = Plus / Minus 

Query: 154 ctctggctcctgggcttccgcatgcgcaggaacgccttctctgtctacgtcctcagcctg 213 

Mr* iih7 IIIIIMIIIIIII llllll III IIIMM IIIMM lllll lllll MM 

bbjct: 1107 ctctggctcctgggattccgcctgcacaggaacaccttctccctctacaccctcaacctg 1048 
Query: 214 gccggggccgacttcctcttcctctgcttccagatt 249 

ch . , lfWI , 1 1 MM IIIMM II I I M llllll IIIMM 

SJDjct: 1047 gccggggccgacttc-t-t-cctctgctcccagatt 1015 



>AC107948. 7. 1.156839 

Length = 156839 

Score = 216 bits (109), Expect = 2e-53 
Identities = 195/223 (87%), Gaps = 4/223 (1%) 
Strand = Plus / Minus 

Query: 320 ctgtgatgacctgtgcctaccttgcaggcctgagcatgctgagcaccgtcagcaccgagc 379 

sbict 1,™ 'I 1 ! 11 ! 11111 1 HIM II llllllllll MINIMI II 1 1 1 M 1 1 1 1 1 1 1 

bb:ct: 155761 ctgtgatgacctttccctactttacaggcctgagtatgctgagcgccatcagcaccgagc 155702 
Query: 380 gctgcctgtccgtcctgtggcccatctggtatcgctgccgccgccccagacacctgtcag 439 

qH . , 1wni I H Mill 1 1 II 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 MIIIIIIMIIIMI IIIMM MM 

Mrjct: 155701 gctgcctgtctgttctgtggcccatctggtaccgctgccgccgccccacacacctgtcag 155642 
Query: 440 cggtcgtgtgtgtcctgctctgggccctgtccctactgctgagcat-cttggaag-ggaa 497 

I ) 1 1 1 1 1 1 M 1 1 1 f I [ 1 1 1 1 M 1 1 1 1 M 1 1 1 i I Ml I M M M III I III 

Sbjct: 155641 cggtcgtgtgtgtcctgctctggggcctgtccctgctgtttagtatgct-gga-gtggag 155584 

Query: 498 gttctgtggcttcttatttagtgatggtgactctggttggtgt 540 

CK . , I II II HI INI I IIIMM II III III III II Ml 

Sbjct: 155583 gttctgtgacttcctgtttagtggtgctgattctagttggtgt 155541 
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Score = 212 bits (107), Expect = 3e-52 
Identities = 231/274 (84%), Gaps = 4/274 (1%) 
Strand = Plus / Minus 

Query: 310 ttcttcacca-ctgtgatgacctgtgcctaccttgcaggcctgagcatgctgagcaccgt 368 

OK . „„„ IIMIMMI I IMIIIIIII lllllllllll II III II I II MM II II II I 

Strict: 132655 ttcttcaccagc-gtgatgacctttgcctaccttgtaggcctgagcatgctgagtgccat 132597 
Query: 369 cagcaccgagcgctgcctgtccgtcctgtggcccatctggta-tcgctgccgccgcccca 427 

_ . , HI M Ml IMIIIIIII II Ml I MM llllllll I Mill II MM I 

Sbjct: 132596 cagtactgagtgctgcctgtctgtcctgcggcctatctggtact-gctgctgctgcccaa 132538 
Query: 428 gacacctgtcagcggtcgtgtgtgtcctgctctgggccctgtccctactgctgagcatct 487 

qh . r „„„ M llllllll I III II 1 1 1 1 Mill MUM III MM || IIIIIII II I 

bDjct : 1^53 / gaaacctgtcaactgtcatgtgtgccctgccctgggccctgtccctgctgctgaacaccc 132478 
Query: 488 tggaagggaagttctgtggcttcttatttagtgatggtgactctggttggtgtcagacat 547 

qh . , .„ 477 I Ml llllll II I 1 1 I I'M II IMM IIIIIII II Mill 

Sbjct: 132477 tggaagggaagttttgtggcttcttagttagtaatggtgactatggttggtgttggacat 132418 
Query: 548 ttgatttcatcactgcagcgtggctgattttttt 581 

M I M 1 1 1 1 1 M i 1 1 1 M IIIIIII 

Sbjct: 132417 ttgatttcatcactgcagtgtggctggnnnnnnn 132384 



Score = 155 bits (78), Expect = 5e-35 
Identities = 124/139 (89%), Gaps = 2/139 (1%) 
Strand = Plus / Minus 

Query: 587 tggttctctgtgggtccagtctggccctgctggtcaggatcctctgtggctccagg-ggt 645 

qh . , ,^ AQA IIINMIIMI Mill MM II IMM llllll III I III II I 

SDjct: 155494 tggttctctgtgtttccagcctggtcctgctggtcaggatcctctgtggatcccggaag- 155436 
Query: 646 ctgccactgaccaggctgtacctgaccatcctgctcacagtgctggtgttcctcctctgc 705 

^ ™, ' ' " M M M 1 1 M II 1 1 llllll Ml IMIIIMI II Mill III II IIIIIII 

bbjct: 155435 atgccgctgaccaggctgtatgtgaccatcctgctcacagtgctggtcttcctcctctgc 155376 
Query: 706 ggcctgccctttggcattc 724 

MIMIIMM IIIIIII 

Sbjct: 155375 ggcctgcccttcggcattc 155357 



Score = 129 bits (65), Expect = 3e-27 
Identities = 121/139 (87%), Gaps = 4/139 (2%) 
Strand = Plus / Minus 

Query: 116 tcattgccctggtcgggctggtaggaaacg-ggtttgtgctctggctcctgggcttccgc 174 

sbict issq« M, i J' NI 'I' HI'IIMI M MMIIMIIMMMIMM MM 

bDjct: 155953 tcatttcccttgtcggactgacaggaaacgcgg-ttgtgctctggctcctgggctgccgc 155895 
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Query: 175 atgcgcaggaacgcct-tctctgtctacgtcctcagcctggccggggccgacttcctctt 233 

, ™<m Nlllllllllll II 1 1 1 1 Mill MUM MIIIIM II lllllllllll 

bojct : 155894 atgcgcaggaacg-ctgtctccatctacatcctcaacctggccgcagcagacttcctctt 155836 

Query: 234 cctctgcttccagattata 252 

M I I IIIIIMMIIMI 
Sbjct: 155835 cctcagcttccagattata 155817 



Score =89.7 bits (45), Expect = 3e-15 
Identities = 123/148 (83%), Gaps = 5/148 (3%) 
Strand = Plus / Minus 

Query: 668 tgaccatcctgctcacagtgctggtgttcctcctctgcggcctgccctttggcattcagt 727 

sbict 132 ,>« fi 1 1 1 1 1 1 1 1 1 M f 1 1 1 1 1 1 1 1 1 1 1 I Mill I III IIIIIIMII MINI Ml 

bojct: 132286 tgaccatcctgctcacagtgctgctcttccttatttgcagcctgcccttaggcattaagt 132227 

Query: 728 ggttcctaatattatggatc-tggaaggattctgatgtcttattttggcatatt-catcc 785 

Mr* WW MMI1 ' ' IMM IMI MM 1111 111 11 " 'I 

StOCt: 132226 ggttcctattattctggatcctcgt-ggattttgatatcttcctttgtcat- ttgcaacc 132169 

Query: 786 aagtttcagttgtcctgtcatctcttaa 813 

I MINN MIIIMII I I II II I I 
Sbjct: 132168 a-gtttcagatgtcctgtcctctcttaa 132142 



>AC090099 . 14 . 1 . 172939 

Length = 172939 

Score = 216 bits (109), Expect = 2e-53 
Identities = 195/223 (87%), Gaps = 4/223 (1%) 
Strand = Plus / Minus 

Query: 32 0 ctgtgatgacctgtgcctaccttgcaggcctgagcatgctgagcaccgtcagcaccgagc 379 

Sbier 77*90 1 J. 1 ■ 1 1 i 1 1 1 1 JL ' 11111 M MMIIIMI IIMIMM II IMIIIIIMII 

bDjct: //620 ctgtgatgacctttccctactttacaggcctgagtatgctgagcgccatcagcaccgagc 77561 
Query: 380 gctgcctgtccgtcctgtggcccatctggtatcgctgccgccgccccagacacctgtcag 439 

S bn>t 77„n "I 111 " 1 ' 1 J' I M I M II 1 1 1 i 1 1 1 M 1 1 1 1 1 1 1 1 1 M M 1 1 1 II I f II I M 1 1 

bojct: //560 gctgcctgtctgttctgtggcccatctggtaccgctgccgccgccccacacacctgtcag 77501 
Query: 440 cggtcgtgtgtgtcctgctctgggccctgtccctactgctgagcat-cttggaag-ggaa 497 

OK . n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 MIIIMII III I II II II III | 1 1 1 

Sbjct: 77500 cggtcgtgtgtgtcctgctctggggcctgtccctgctgtttagtatgct-gga-gtggag 77443 
Query: 498 gttctgtggcttcttatttagtgatggtgactctggttggtgt 540 

qH . , nnAAn Ullllll 1 1 M I MMMI II Ml Ml MIIIIM 

Sbjct: 77442 gttctgtgacttcctgtttagtggtgctgattctagttggtgt 77400 
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Score = 212 bits (107), Expect = 3e-52 
Identities = 231/274 (84%), Gaps = 4/274 (1%) 
Strand = Plus / Minus 

Query: 310 ttcttcacca-ctgtgatgacctgtgcctaccttgcaggcctgagcatgctgagcaccgt 368 

sbict 54 si« '' l '' ,IIM 1 MINIUM MMIIIIIII IIIIIIIIIIIIIIIMI || | 

Strict: 54518 ttcttcaccagc-gtgatgacctttgcctaccttgtaggcctgagcatgctgagtgccat 54460 
Query: 369 cagcaccgagcgctgcctgtccgtcctgtggcccatctggtatc-gctgccgccgcccca 427 

qh . , - . . _ . 'IN I III III M Ml II MINI MM MINIM I Mill II INI I 

Sbjct: 54459 cagtactgagtgctgcctgtctgtcctgcggcctatctggta-ctgctgctgctgcccaa 54401 
Query: 428 gacacctgtcagcggtcgtgtgtgtcctgctctgggccctgtccctactgctgagcatct 487 

sb . t 544nn M MINIM I III MIMI Mill IMIMIMIIMM IIIIMI II I 

bJDjct: 54400 gaaacctgtcaactgtcatgtgtgccctgccctgggccctgtccctgctgctgaacaccc 54341 
Query: 488 tggaagggaagttctgtggcttcttatttagtgatggtgactctggttggtgtcagacat 547 

sbict s«* n NINMMIMI 1 1 ! 1 1 1 1 1 1 1 1 1 Mill IMIIIIII IMIIMIM Mill 

Sbjct: 54340 tggaagggaagttttgtggcttcttagttagtaatggtgactatggttggtgttggacat 54281 

Query: 548 ttgatttcatcactgcagcgtggctgattttttt 581 

I i I I I I I I I I I I I I I I I I II I I I I I 
Sbjct: 54280 ttgatttcatcactgcagtgtggctggnnnnnnn 54247 



Score = 200 bits (101), Expect = le-48 
Identities = 177/202 (87%), Gaps = 2/202 (0%) 
Strand = Plus / Minus 

Query: 320 ctgtgatgacctgtgcctaccttgcaggcctgagcatgctgagcaccgtcagcaccgagc 379 

Sbict- 113674 'i'l 11 ' 1111 ' ' IIIM M "'Ml IIIIIIIIIMI II MMIMIMM 

bojct. 113674 ctgtgatgacctttccctactttataggcctaagcatgctgagcgccatcagcaccgagc 113615 

Query: 380 gctgcctgtccgtcctgtggcccatctggtatcgctgccgccgccccagacacctgtcaa 439 

sbnct MIMMMM ' " 1 1 M M 1 1 1 1 1 1 1 1 II I llllllllllllllll MINIM 

bJDjct: 11.3614 gctgcctgtccatcctgtggcccatctggtaccactgccgccgccccagatacctgtcat 113555 
Query: 440 cggtcgtgtgtgtcctgctctgggccctgtccctactgctgagcatcttggaag-ggaag 498 

sb^t 1 "II MINIUM IIIIIIIIIIIMI MM III III MM I III I 

Sbjct: 113554 cagtcatgtgtgtcctgctctgggccctgtccctgctgcggagtatcctgga-gtggatg 113496 

Query: 499 ttctgtggcttcttatttagtg 520 

INMM Nil I I I I I I I I 
Sbjct: 113495 ttctgtgacttcctgtttagtg 113474 
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Score = 172 bits (87), Expect = 2e-40 
Identities = 130/144 (90%), Gaps = 2/144 (1%) 
Strand = Plus / Minus 

Query: 587 tergttctctgtgggtccagtctggccctgctggtcaggatcctctgtggctccaggg-gt 645 

qh . , II N HI II I III III Ml 1 1 1 1 II MINIM III II MINIM III II I 

ssjct: H3407 tggttctctgtgggtccagcctggtcctgctggtcaggattctctgtggatcccggaaga 113348 

Query: 646 ctgccactgaccaggctgtacctgaccatcctgctcacagtgctggtgttcctcctctgc 705 

Sbicf 113347 i^JI" 111111 ! 1 ! 11 HIIIMIII I I I f I I I I I I I I I I INNNINI 

Mrjct. 113347 -tgccgctgaccaggctgtacgtgaccatcctcctcacagtgctggtcttcctcctctgt 113289 

Query: 706 ggcctgccctttggcattcagtgg 729 

N II II IN I INN I II Ml Ml 

Strjct: 113288 ggcctgccctttggcattcagtgg 113265 



Score = 163 bits (82), Expect = 2e-37 
Identities = 125/139 (89%), Gaps = 2/139 (1%) 
Strand = Plus / Minus 

Query: 587 tggttctctgtgggtccagtctggccctgctggtcaggatcctctgtggctccagg-ggt 645 

sb . t .„„ MINIMUM Mill MM 1 1 1 II II I II 1 1 1 II I II II II 1 1 III N I 

bDjct: /7353 tggttctctgtgtttccagcctggtcctgctggtcaggatcctctgtggatcccggaag- 77295 
Query: 646 ctgccactgaccaggctgtacctgaccatcctgctcacagtgctggtgttcctcctctgc 705 

sb-ict- 77294 J 1 11 'I 11111 11111 m 111111 'MINIMI llll HIM N N I I II I II I 

Strjct. 77294 atgccgctgaccaggctgtacgtgaccatcctgctcacagtgctggtcttcctcctctgc 77235 

Query: 706 ggcctgccctttggcattc 724 

N I I N N I II II II II I 
Sbjct: 77234 ggcctgcccttcggcattc 77216 



Score = 159 bits (80), Expect = 3e-36 
Identities = 172/202 (85%), Gaps = 4/202 (1%) 
Strand = Plus / Minus 

Query: 280 ttctgttccatctccatc-aatttccctagcttcttcaccactgtgatga-cctgtgcct 337 

MM 1 1 1 1 1 M I M I II I III III Mill III II MINIMI ||| I III 

Sb:ct: 97620 ttctcttccatctccatctacttt-crt^ 9756 3 

Query: 338 accttgcaggcctgagcatgctgagcaccgtcagcaccgagcgctgcctgtccgtcctgt 397 

I I I I I I M I I IMMIIMII IIIMI MINI | | | mi | || | mil 
Sbuct: 97562 accttgcagggctgagcatgctaagcaccatcagcatcaaacactgcatatctgccctgt 97503 

Query: 398 ggcccatctggtatcgctgccgccgccccagacacctgtcagcggtcgtgtgtgtcctgc 457 

c . . , Mcn . NNNIINI II I WWW II IN 1 1 IIIIIIIMIII IN IIIMI INN 

Sbuct: 97502 ggcccatctggtaccactgccgtcgccccacacacctgtcagcagtcctgtgtgccctgc 97443 
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Query: 458 tctgggccctgtccctactgct 479 

Illllllll MINI Mill 

Sbjct: 97442 tctgggccccgtccctgctgct 97421 



Score = 139 bits (70), Expect = 3e-30 
Identities = 191/230 (83%), Gaps = 8/230 (3%) 
Strand = Plus / Minus 

Query: 587 tggttctctgtgggtccagtctggccctgctggtcaggatcctctgtggctcc-aggggt 645 

Sbict 97 31 3 I"'"'"''''''"!!!! I I I I UNI IMIMMIMMMIIMM II I 

Sfcjct: 97313 tggttctctgtgggtccaacctggttctgctagtcaggatcctctgtggctcccagcaga 97254 

Query: 646 ctgccactgaccaggctgtacctgaccatcctgctcacagtgctggtgttcctcctctgc 705 

Sbict- 9725, '"'"I" 1 MMMI 'lllllll IMIIIIIMIIIIIMII Mill IN 
bDjct. 9/253 -tgccactgagcgggctgtagatgaccatcttgctcacagtgctggtgtttctcctatgc 97195 

Query: 706 ggcctgccctttggcattcagtggttcctaatattatggatctggaagga-ttctgatgt 764 

sbirt q7iq A HIIIIII I II II III II I II Mill MM MM III II I II I MM 

Strict: 97194 agcctgccccttggcattcagtgattcctgttattctgga-ctgaaaaaactt-tcatgt 97137 
Query: 765 cttattttggcatattcatccaagtttcagttgtcctg-tcatctcttaa 813 

qb ., Q71 „ 'I/ MM IN III MM MMIMIIIM II II llllllll 

Sbuct: 97136 cttcctttgtcatgttcttcca-gtttcagttgtc-tggtcctctcttaa 97089 



Score = 129 bits (65), Expect = 3e-27 
Identities = 121/139 (87%), Gaps = 4/139 (2%) 
Strand = Plus / Minus 

Query: 116 tcattgccctggtcgggctggtaggaaacg-ggtttgtgctctggctcctgggcttccgc 174 

Sbict- 77812 H'iUl'' 'i 111 11111111 11 IIIIIIIIIIMIMIIMM MM 

bouct. //812 tcatttcccttgtcggactgacaggaaacgcgg-ttgtgctctggctcctgggctaccgc 77754 

Query: 175 atgcgcaggaacgcct-tctctgtctacgtcctcagcctggccggggccgacttcctctt 233 
Sbict 777S, 'I ' ' ' " ' ' I I I M II I II I I II I II II II IMIMIMM 

bbjct: 77753 atgcgcaggaacg-ctgtctccatctacatcctcaacctggccgcagcagacttcctctt 77695 

Query: 234 cctctgcttccagattata 252 

MM I I I I I I I I I I I I I I 

Sbjct: 77694 cctcagcttccagattata 77676 



Score = 109 bits (55), Expect = 3e-21 
Identities = 90/101 (89%), Gaps = 4/101 (3%) 
Strand = Plus / Minus 
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Query: 138 afsraaacg-ggtttgtgctctggctcctgggcttccgcatgcgcaggaacgcct-tctct 195 

«h- - 1 1 iq a a 11111111 11 NIIIIIIIIIIIIIIIMM IIIIIIIMIlllliM || nil 

Sbjct: 113844 aggaaacgcgg-ttgtgctctggctcctgggctgccgcatgcgcaggaacg-ctgtctcc 113787 

Query: 196 gtctacgtcctcagcctggccggggccgacttcctcttcct 236 

Sbicr 1,™ i'i" IMMI MMI M IIIIIMMIIMIIIII 

bojcc: iij/ab atctacatcctcaacctggtcgcggccgacttcctcttcct 113746 



Score = 89.7 bits (45), Expect = 3e-15 
Identities = 123/148 (83%), Gaps = 5/148 (3%) 
Strand = Plus / Minus 

Query: 668 tgaccatcctgctcacagtgctggtgttcctcctctgcggcctgccctttggcattcagt 727 

'III! II I II II 1 1 Mill || | | inn | in minim MMM IN 

Sb 3 ct: 54149 tgaccatcctgctcacagtgctgctc^ 54090 
Query: 728 ggttcctaatattatggatc-tggaaggattctgatgtcttattttggcatatt-catcc 785 

NIMIII MM I II III I I Mill MM MM MM III II II II 

Sb 3 ct: 54089 OTttcctattattctggatcctcgt^ 54032 

Query: 786 aagtttcagttgtcctgtcatctcttaa 813 

„. . , ^ I INIIM MIIIMII llllllll 
brgct: 54031 a-gtttcagatgtcctgtcctctcttaa 54005 



Score =81.8 bits (41), Expect = 6e-13 
Identities = 50/53 (94%) 
Strand = Plus / Minus 

Query: 587 tggttctctgtgggtccagtctggccctgctggtcaggatcctctgtggctcc 639 

sbjct- 54228 llll llll III 1 'I 1111 'l 11 MIIIMIMMIIIIIIIIIIIMIIl 

Sb D ct. 54228 tggttctctgtgagtccagcctggtcctgctggtcaggatcctctgtggctcc 54176 



>AC103974. 6. 1.189230 

Length = 189230 

Score = 212 bits (107), Expect = 3e-52 
Identities = 214/249 (85%), Gaps = 4/249 (1%) 
Strand = Plus / Plus 

Query: 313 "caccactgtgatgacctgtgc^ 371 

1 1 I I I I I I I I I I I I I I I I | | | | | | || | | | | | | | | || || | I I I 

Sb 3ct: 17860 ttcaccactgtgatgacct-ttc^ 17918 

Query: 372 caccgagcgctgcctgtccgtcctgtggcccatctggtatcgctgccgccgccccagaca 431 
sb w 17giq 1111 111 H 1 1 II MM MMMII III MM III lllllll II Mill III 
Sb 3 ct: 17919 caccaagcactgcctgtccatcctgtggcccatctagtaccgctgccaccaccccacaca 17978 
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Query: 432 cctgtcagcggtcgtgtgtgtcctgctctgggccctgtccctactgctgagcatcttgga 491 

Sbict 17979 ' ' ' 'i' ' ' ' l ' MIIIM 111111 "Illlll I"" illNH MM 
Sbuct: 17979 cctgtcagcagtcgtgtgt— cctgctctgggccctgtccctgctgcagagcatcctgga 18036 

Query: 492 agggaagttctgtggcttcttatttagtgatggtgactctggttggtgtcagacatttga 551 

I HI Mlllllllllll I I HIM || Ml | | | | MilMI I I | | I II 

Sbjct: 18037 atggatgttctgtggcttcctgtctagtggtgctgattctgtttggtgtgaaacatcaga 18096 
Query: 552 tttcatcac 560 

MINIMI 

Sbjct: 18097 tttcatcac 18105 



Score = 145 bits (73), Expect = 5e-32 
Identities = 132/151 (87%), Gaps = 4/151 (2%) 
Strand = Plus / Plus 

Query: 587 tggttctctgtgggtccagtctggccctgctggtcaggatcctctgtggctccagg-ggt 645 

sbict- 18132 III Illlll 1 '"I 1111 1 11 IIIIIIIIIIIIMIMI Mill III M l 

bbjct. 18132 tggttctctgcgggtccagcccggtcctgctggtcaggatcctttgtggatcccggaag- 18190 
Query: 646 ctgccac-tgaccaggctgtacctgaccatcctgctcacagtgctggtgttcctcctctq 704 

sbict i 8 i9i I MI iiii'iiiiiii hi I I Ml MMMI III lllllllll I I I f f I I I | | | 

bDjct. 18191 atgcc-cttgaccaggctgtacatgaccatcctgctcagagtgctggtcttcctcctctg 18249 
Query: 705 cggcctgccctttggcattcagtggttccta 735 

ch- . 1 """ ' ' 1 1 1 1 1 1 1 1 1 1 1 1 1 HUM 

faDjct: 18250 tgacctgccctttggcattcagtgattccta 18280 



Score = 91.7 bits (46), Expect = 6e-16 
Identities = 84/96 (87%), Gaps = 3/96 (3%) 
Strand = Plus / Plus 

Query: 154 ctctggctcctgggcttccgcatgcgcaggaacgccttctctgtctacgtcctcagcctg 213 

sbict 1771, ' 1 IHI'IJIII IHIIIIIM MMMI MIMM Mill Mill III! 

Mrict: 17716 ctctggctcctgggattccgcatgcacaggaacaccttctccctctacaccctcaacctg 17775 
Query: 214 gccggggccgacttcctcttcctctgcttccagatt 249 

sb . t 1777fi MMMI II I I I M II II II MMMI 

SiDjct: 17776 gccggggccgacttc-t-t-cctctgctcccagatt 17808 



Database : Homo_sapiens . latestgp . masked . fa 

Posted date: Apr 17, 2003 4:52 PM 
Number of letters in database: 200,810,911,373 
Number of sequences in database: 33,840 

Lambda K h 
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1.37 



0.711 



1.31 



Gapped 
Lambda 
1.37 



K 



0.711 



H 



1.31 



Matrix: blastn matrix :1 -3 

Gap Penalties: Existence: 0, Extension: 0 

Number of Hits to DB: 0 

length of query: 1628 

length of database: 200,810,911,373 

effective HSP length: 21 

effective length of query: 792 

effective search space used: 0 

T: 0 

A: 0 

XI: 0 ( 0.0 bits) 
X2: 20 (39.6 bits) 
SI: 12 (24.3 bits) 
S2: 38 (75.8 bits) 
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EXHIBIT "C" 

>NM__054030 ACCESSION:NM_054030 NID: gi 16876450 ref NM_054030.1 Homo sapiens 
G protein-coupled receptor MRGX2 (MRGX2), mRNA 
Length = 993 

Score = 1536 bits (775), Expect = 0.0 
Identities = 804/813 (98%), Gaps = 1/813 (0%) 
Strand = Plus / Plus 

Query: 1 atggatccaaccaccccggcctggggaacagaaagtacaacagtgaatggaaatgaccaa 60 

IMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIMIMIIIIIIIIIIII . • . 

Sbjct : 1 atggatccaaccaccccggcctggggaacagaaagtacaacagtgaatggaaatgaccaa 60 
Query: 61 gcccttcttctgctttgtggcaaggagaccctgatcccggtcttcctgatccttttcatt 120 

llllIMllliMMIMIIMlMMIMIlllMIIIMMMMIIIMMIIMII _ 

Sbjct : 61 gcccttcttctgctttgtggcaaggagaccctgatcccggtcttcctgatccttttcatt 120 
Query: 121 gccctggtcgggctggtaggaaacgggtttgtgctctggctcctgggcttccgcatgcgc 180 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIMIIIIIIIMIIIMllllll 

Sbjct: 121 gccctggtcgggctggtaggaaacgggtttgtgctctggctcctgggcttccgcatgcgc 180 
Query: 181 aggaacgccttctctgtctacgtcctcagcctggccggggccgacttcctcttcctctgc 240 

IIIIIIIIIIIIIIIIMIIIIMMIIIIIIIIII Illlllllllllllllll 

Sbjct: 181 aggaacgccttctctgtctacgtcctcagcctggccggggccgacttcctcttcctctgc 240 
Query: 241 ttccagattataaattgcctggtgtacctcagtaacttcttctgttccatctccatcaat 300 

MIIMIIIIIIMIIIIIIIIIIIMIMMMLIIII1IIMIMM.I1MN1NM 

Sbjct: 241 ttccagattataaattgcctggtgtacctcagtaacttcttctgttccatctccatcaat 300 
Query: 301 ttccctagcttcttcaccactgtgatgacctgtgcctaccttgcaggcctgagcatgctg 360 

IIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIII cn 

Sbjct: 301 ttccctagcttcttcaccactgtgatgacctgtgcctaccttgcaggcctgagcatgctg 360 
Query: 361 agcaccgtcagcaccgagcgctgcctgtccgtcctgtggcccatctggtatcgctgccgc 420 

lilllllllMIIIIIIIMlllllillliltlllllillMMIMtlllllllillM 

Sbjct: 361 agcaccgtcagcaccgagcgctgcctgtccgtcctgtggcccatctggtatcgctgccgc 420 
Query: 421 cgccccagacacctgtcagcggtcgtgtgtgtcctgctctgggccctgtccctactgctg 480 

IIMMIMIIMIIIIIIIIIIIIilillMMIIMIIMMIIIMIIIIIIMIII 

Sbjct : 421 cgccccagacacctgtcagcggtcgtgtgtgtcctgctctgggccctgtccctactgctg 480 
Query: 481 agcatcttggaagggaagttctgtggcttcttatttagtgatggtgactctggttggtgt 540 

IIIIMlMllilllMMillllMlllllltllMMlMMIIIIIIitllllllM 

Sbjct: 481 agcatcttggaagggaagttctgtggcttcttatttagtgatggtgactctggttggtgt 540 
Query: 541 cagacatttgatttcatcactgcagcgtggctgannnnnnnattcatggttctctgtggg 600 

IMMIIIIIIIMIIIIIIIIMIIIMIIIM IIIIIIIIIIIIIIIMM 

Sbjct: 541 cagacatttgatttcatcactgcagcgtggctgatttttttattcatggttctctgtggg 600 
Query: 601 tccagtctggccctgctggtcaggatcctctgtggctccaggggtctgccactgaccagg 660 
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Sbjct: 601 tccagtctroccctBctrotM^^ 660 

Query: 661 ^^acctgaccatcctgctcaca^ 720 

Sbjct: 661 ctfftacctgaccatcctgctcaca^ 720 

Query: 721 780 

Sbjct: 721 attcagtggttcctaatattatggatcU^ 780 

Query: 781 catccaagtttcagttgtcctgtcatctcttaa 813 
Sbjct: 781 catcc-lgiiiiigiigiictgicitctittii 812 
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>hGPR_32_ORF_03 

Length = 813 

Score = 1570 bits (792), Expect = 0.0 
Identities = 806/813 (99%) 
Strand = Plus / Plus 

Query: 1 atggatccaaccaccccggcctggggaacagaaagtacaacagtgaatggaaatgaccaa 60 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMMI 

Sbjct: 1 atggatccaaccaccccggcctggggaacagaaagtacaacagtgaatggaaatgaccaa 60 
Query: 61 gcccttcttctgctttgtggcaaggagaccctgatcccggtct tec tgatccttt teat t 120 

MIIIIMIIMMIIIIMIMIMMIIIIMIIIIIIIIIMIMIIMMIIMM 

Sbjct : 61 gcccttcttctgctttgtggcaaggagaccctgatcccggtcttcctgatccttttcatt 120 

Query: 121 gccctggtcgggctggtaggaaacgggtttgtgctctggctcctgggcttccgcatgcgc 180 

I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Sbjct: 121 gccctggtcgggctggtaggaaacgggtttgtgctctggctcctgggcttccgcatgcgc 180 

Query: 181 aggaacgccttctctgtctacgtcctcagcctggccggggccgacttcctcttcctctgc 240 

IIIIIIIIIIIMIIIMIMIIIIIIIIIIIIIMIIMIIMMIIIMMIIIMM 

Sbjct: 181 aggaacgccttctctgtctacgtcctcagcctggccggggccgacttcctcttcctctgc 240 
Query: 241 ttccagattataaattgcctggtgtacctcagtaacttcttctgttccatctccatcaat 300 

IMIIIMIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIMIIIIIIIIIIIIII 

Sbjct: 241 ttccagattataaattgcctggtgtacctcagtaacttcttctgttccatctccatcaat 300 
Query: 301 ttccctagcttcttcaccactgtgatgacctgtgcctaccttgcaggcctgagcatgctg 360 

IIIIIIMIIIMIIIIIIIIIIIIMMIIIIIMIIIIIIIIIIIIMIIIIIMIII 

Sbjct: 301 ttccctagcttcttcaccactgtgatgacctgtgcctaccttgcaggcctgagcatgctg 360 
Query: 3 61 agcaccgtcagcaccgagcgctgcctgtccgtcctgtggcccatctggtatcgctgccgc 420 

IIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIII 

Sbjct: 361 agcaccgtcagcaccgagcgctgcctgtccgtcctgtggcccatctggtatcgctgccgc 420 
Query: 421' cgccccagacacctgtcagcggtcgtgtgtgtcctgctctgggccctgtccctactgctg 480 

MMi MM! Ill ! ! III! II! Ill ! MMM! !! MMMIIIII! II I M III! M M 

Sbjct: 421 cgccccagacacctgtcagcggtcgtgtgtgtcctgctctgggccctgtccctactgctg 480 
Query: 481 agcatcttggaagggaagttctgtggcttcttatttagtgatggtgactctggttggtgt 540 

MMIIMMIIMIIIIIIIMIIMMMIIIIIIIMIIIIIIIIIIIMIIMIII 

Sbjct: 481 agcatcttggaagggaagttctgtggcttcttatttagtgatggtgactctggttggtgt 540 
Query: 541 cagacatttgatttcatcactgcagcgtggctgannnnnnnattcatggttctctgtggg 600 

MIMMMIIIIMIMIMIIIMIIIIIMI IIMIIIMMMMMII 

Sbjct: 541 cagacatttgatttcatcactgcagcgtggctgatttttttattcatggttctctgtggg 600 
Query: 601 tccagtctggccctgctggtcaggatcctctgtggctccaggggtctgccactgaccagg 660 

IMIIIIIIIMIIIIIIIIMIIIIIIMMIIIIIMI MMMMIMIIMIMM 
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Sbjct: 601 tccagtctggccctgctggtcaggatcctctgtggctccaggggtctgccactgaccagg 660 
Query: 661 ^tacctgaccatc^ 720 
SbjCt : 661 iUSS^ ?20 

Query: 721 ff^ft^tattat^ 78Q 
Sbjct: 781 catccaagtttcagttgtcctgtcatctcttaa 813 
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3.C 



C * 



PubMed Nucleotide 

Search |Ny5^?^de_ [£} f or 

_ Limits 

& .-. . *~~ t — **~ 

^ Display ^ default jVj Save 




Protein Genome 



Structure PopSet Taxonomy 



OMIM 



Preview/Index 



Boo 



Text 



History 



Add to Clipboard 



Go I - Clear 
Clipboard 



Details 



□ 1: NM 054030. Homo sapiens G pr... 
[gi: 16876450] 



MapView, Related Sequences, Protein, PubMed, Taxonomy, 

LinkOut 



DEfSitton ho™ 2 • 993 bp roRNA linear PRi 09-FEB-2002 

ACCESSION Ss^fo 1 " 8 ° MRGX2 (MRGX2 ) , mRNA. 

VERSION NM_054030.1 GI: 16876450 
KEYWORDS 

SOURCE Homo sapiens. 

ORGANISM Homo sapiens 

M^^° ta; /^ a20a; Chordata '' Craniata; Vertebrata; Euteleostomi ; 
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. 
1 (bases 1 to 993) 

Don^X., Han,S., Zylka,M.J., Simon, M.I. and Anderson, D J 
A dzverse family of GPCRs expressed in specific subsets of 
nociceptive sensory neurons 
Cell 106 (5), 619-632 (2001) 
21435808 
11551509 

PROVISIONAL RE^: This record has not yet been subject to final 
NCBI review. The reference sequence was derived from AY042 214 1 
Location/Qualifiers ' — * 
1. .993 

/ organ ism=" Homo sapiens" 
/db_xref=" taxon: 9606" 
/ chromosome = " 11 " 
/map="llpl5.1" 
1. .993 

/gene="MRGX2 " 
/ db_xr e f="LocusID: 117194 " 
1. .993 

/gene="MRGX2 " 

/note= "Mas-related gene X2 " 
/codon_start=l 

/product="G protein-coupled receptor MRGX2 " 
/protein_id=" NP_473371 .1 " 
/db__xref="GI: 16876451" 
/db_xref=" Locus ID: 117194 " 

/ trans lation= " MDPTTPAWGTESTTVNGNDQALLLLCGKETLIPVFLILFIALVG 

LVGNGFVLWLLGFRMRRNAF SVYVLSLAGADFLFLCFQI INCLVYLSNFFCS I S INFP 

SFFTTVMTCAYLAGLSMLSTVSTERCLSVLWPIWYRCRRPRHLSAWCVLLWALSLLL 

SILEGKFCGFLFSDGDSGWCQTFDFITAAWLIFLFMVLCGSSLALLVRILCGSRGLPL 

TRLYLTILLTVLVFLLCGLPFGIQWFLILWIWKDSDVLFCHIHPVSWLSSLNSSANP 

IIYFFVGSFRKQWRLQQPILKLALQRALQDIAEVDHSEGCFRQGTPEMSRSSLV " 
139 . . 429 

/gene="MRGX2" 

/note=="7tm_l; Region: 7 transmembrane receptor (rhodopsin 
family) " ^ 

/ db_xr e f = "CDD : pfamOOOOl » 



REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
MEDLINE 
PUBMED 
COMMENT 

FEATURES 

source 



gene 



CDS 



misc_f eature 
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•BASE COUNT 165 a 283 c 257 g 288 t 

ORIGIN 

1 atggatccaa ccaccccggc ctggggaaca gaaagtacaa cagtgaatgg aaatgaccaa 
61 gcccttcttc tgctttgtgg caaggagacc ctgatcccgg tcttcctgat ccttttcatt 
121 gccctggtcg ggctggtagg aaacgggttt gtgctctggc tcctgggctt ccgcatgcgc 
181 aggaacgcct tctctgtcta cgtcctcagc ctggccgggg ccgacttcct cttcctctgc 
241 ttccagatta taaattgcct ggtgtacctc agtaacttct tctgttccat ctccatcaat 
301 ttccctagct tcttcaccac tgtgatgacc tgtgcctacc ttgcaggcct gagcatgctg 
361 agcaccgtca gcaccgagcg ctgcctgtcc gtcctgtggc ccatctggta tcgctgccgc 
421 cgccccagac acctgtcagc ggtcgtgtgt gtcctgctct gggccctgtc cctactgctg 
481 agcatcttgg aagggaagtt ctgtggcttc ttatttagtg atggtgactc tggttggtgt 
541 cagacatttg atttcatcac tgcagcgtgg ctgatttttt tattcatggt tctctgtggg 
601 tccagtctgg ccctgctggt caggatcctc tgtggctcca ggggtctgcc actgaccagg 
661 ctgtacctga ccatcctgct cacagtgctg gtgttcctcc tctgcggcct gccctttggc 
721 attcagtggt tcctaatatt atggatctgg aaggattctg atgtcttatt ttgtcatatt 
781 catccagttt cagttgtcct gtcatctctt aacagcagtg ccaaccccat catttacttc 
841 ttcgtgggct cttttaggaa gcagtggcgg ctgcagcagc cgatcctcaa gctggctctc 
901 cagagggctc tgcaggacat tgctgaggtg gatcacagtg aaggatgctt ccgtcagggc 
961 accccggaga tgtcgagaag cagtctggtg tag 



Revised: July 5, 2002. 
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EXHIBIT "E" g 

* >hGPR_32_ORF_03 

Length =813 

Score = 1570 bits (792), Expect =0.0 
Identities = 806/813 (99%) 
Strand = Plus / Plus 

Query: 1 atggatccaaccaccccggcctggggaacagaaagtacaacagtgaatggaaatgaccaa 60 

MIMIIIMIIIIII I IIIIIIIMMIMIMIIIIMII II II MIMIIMIIIII . 

Sbjct: 1 atggatccaaccaccccggcctggggaacagaaagtacaacagtgaatggaaatgaccaa 60.. 
Query: 61 gcccttcttctgctttgtggcaaggagaccctgatcccggtcttcctgatccttttcatt 12 0 

_ e MMIIIIIIMIIIII II III IIIIIIIIIIIIIIMIIII II llllllllllllllll 

Sbjct : 61 gcccttcttctgctttgtggcaaggagaccctgatcccggtcttcctgatccttttcatt 120 
Query: 121 gccctggtcgggctggtaggaaacgggtttgtgctctggctcctgggcttccgcatgcgc 180 

_ I M I ! 1 1 1 M 1 1 1 1 1 II I M 1 1 M I 1 1 1 1 1 M 1 1 1 M 1 1 1 1 1 II Ml 1 1 II I Ml I 1 1 1 1 

Sbjct : 121 gccctggtcgggctggtaggaaacgggtttgtgctctggctcctgggcttccgcatgcgc 180 
Query: 181 aggaacgccttctctgtctacgtcctcagcctggccggggccgacttcctcttcctctgc 240 

Ml Ml II Ml Mill 1 1 II Mill llllllllllllllll III llllllllllllllll 

Sbjct : 181 aggaacgccttctctgtctacgtcctcagcctggccggggccgacttcctcttcctctgc 240 
Query: 241 ttccagattataaattgcctggtgtacctcagtaacttcttctgttccatctccatcaat 300 

MIMIIIMIIIIIII I III MM MIMMMIIIIIII Ml MMIIIIIIIMIII 

Sbjct: 241 ttccagattataaattgcctggtgtacctcagtaacttcttctgttccatctccatcaat 300 
Query: 301 ttccctagcttcttcaccactgtgatgacctgtgcctaccttgcaggcctgagcatgctg 360 

0 M I M 1 1 II II I II I II M II II 1 1 III I II II 1 1 I I M ! II I II II I II I II II 1 1 II I 

Sbjct: 301 ttccctagcttcttcaccactgtgatgacctgtgcctaccttgcaggcctgagcatgctg 360 
Query: 3 61 agcaccgtcagcaccgagcgctgcctgtccgtcctgtggcccatctggtatcgctgccgc 42 0 

eK . , c , 1 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 ( 1 1 j 1 1 1 1 1 1 1 1 1 1 1 

Sbjct: 361 agcaccgtcagcaccgagcgctgcctgtccgtcctgtggcccatctggtatcgctgccgc 420 
Query: 421' cgccccagacacctgtcagcggtcgtgtgtgtcctgctctgggccctgtccctactgctg 480 

eK . _ IIIIMMMMMMMMMMMMMIIMMMMMMMMMMIIIIIMI 

Sbjct: 421 cgccccagacacctgtcagcggtcgtgtgtgtcctgctctgggccctgtccctactgctg 480 
Query: 481 agcatcttggaagggaagttctgtggcttcttatttagtgatggtgactctggttggtgt 540 

i Ml I II II I II I II 1 1 II II III 1 1 Ml II II II I M II I II I II II II III II 1 1 I II 

Sbjct: 481 agcatcttggaagggaagttctgtggcttcttatttagtgatggtgactctggttggtgt 540 
Query: 541 cagacatttgatttcatcactgcagcgtggctgannnnnnnattcatggttctctgtggg 600 

MM MIMIIIIIIIIII lllllll llllllll MMMIMMMMIMI 

Sbjct: 541 cagacatttgatttcatcactgcagcgtggctgatttttttattcatggttctctgtggg 600 
Query: 601 tccagtctggccctgctggtcaggatcctctgtggctccaggggtctgccactgaccagg 660 

IIMMMMIMIMMMIMMIMMMMMMIMIMMMMIIIIMIMI 
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•Sbjct: 601 tccagtctggccctgctggtcaggatcctctgtggctccaggggtctgccactgaccagg 660 
Query: 661 ctgtacctgaccatc^ 

Sb D ct: 661 ctgtacctgaccatcctgctcacagtgctggtgttcctcctctgiOTcctgccciiiiii 720 
Query: 721 ^ttcagtggttcctaatattat^ 780 

... _ IINIIMIIIIIIIIMIMI MINN I III IIMIIIIMMI MINI MINIM 

Sb.ct: 721 attcafftggttcctaatat^ 780 

Query: 781 catccaagtttcagttgtcctgtcatctcttaa 813 

sb . , 7fl MMIMIIIIIIMMIMIIIIIMIIIMI 

St>jct: 781 catccaagtttcagttgtcctgtcatctcttaa 813 
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A diverse family of GPCRs expressed in specific subsets of 
nociceptive sensory neurons. 

Dong X, Han S, Zylka MJ, Simon MI, Anderson DJ. 

CA9l°l25 f USA° gy 216 " 76 ' California Institute of Technology, Pasadena, 

In vertebrates, peripheral chemosensory neurons express large families of G 
protein-coupled receptors (GPCRs), reflecting the diversity and specificity 
of stimuli they detect. However, somatosensory neurons, which respond to 
chemical, thermal, or mechanical stimuli, are more broadly tuned. Here we 
describe a family of approximately 50 GPCRs related to Masl, called mrgs, 
a subset of which is expressed in specific subpopulations of sensory neuron's 
that detect painful stimuli. The expression patterns of mrgs thus reveal an 
unexpected degree of molecular diversity among nociceptive neurons. Some 
of these receptors can be specifically activated in heterologous cells by 
RFamide neuropeptides such as NPFF and NPAF, which are analgesic in 
vivo. Thus, mrgs may regulate nociceptor function and/or development, 
including the sensation or modulation of pain. 
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